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ABSTRACT: 

PROBLEM TO BE SOLVED: To delay the time for lowering of the temperature of a magnetic 
disk medium rather than the time for lowering of the temperature of a casing exposed to an 
external atmosphere by thermally interrupting one of a spindle motor and a positioning 
mechanism from the casing by using a thermal interrupting member or a heat insulator having a 
greater heat capacity than the casing.SOLUTION: To reduce moisture attached to the surface of 
a magnetic disk medium 2, a slider 4 and a read/write head 3, the magnetic disk medium 2, the 
slider 4 and the read/write head 3 are thermally interrupted from a casing 1 by a heat insulator 9. 
Thus, the time for lowering of the temperature of the magnetic disk medium 2, the slider 4 and 
the read/Write head 3 is delayed rather than the time for lowering of the temperature of the casing 
1 exposed to an external atmosphere of a fixed magnetic disk device. With such a structure, 
moisture starts being attached to the inner wall of the casing 1 earlier from high-temperature 
high-humidity air inside of the casing 1. Since the surface area of the inner wall of the casing 1 is 
increased, a large quantity of moisture can be attached thereto. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The spindle motor which supports magnetic-disk media and is rotated, and the read/write head 
for carrying out record playback of the data at said magnetic-disk media. With the air dynamic pressure 
which fixes said read/write head and is generated by relative motion with said magnetic-disk media The 
slider which carries out minute amount surfacing of said read/write head to said magnetic-disk media, 
The positioning device which is made to move said slider to radial [ of said magnetic-disk media ], and 
is positioned in a desired location. The case which holds said magnetic-disk media, said spindle motor, 
said read/write head, said slider, and said positioning device, The head disk assembly which consisted of 
filters which control receipts and payments of the air between the interior of said case, and the exterior. 
It is hard disk equipment equipped with the control circuit for controlling this head disk assembly, and 
outputting and inputting data to said magnetic-disk media. Hard disk equipment characterized by 
intercepting as thermally as said case either [ at least ] said spindle motor or said positioning device 
rather ttian a case at the large heat cutoff member or large heat insulator of heat capacity. 
[Claim 2] Hard disk equipment according to claim 1 which lost the part which contacts magnetic-disk 
media, a spindle motor, a read/write head, a slider, and a positioning device directly at a case by the heat 
insulator or the heat cutoff member. 

[Claim 3] The spindle motor which supports magnetic-disk media and is rotated, and the read/write head 
for carrying out record playback of the data at said magnetic-disk media, With the air dynamic pressure 
which fixes said read/write head and is generated by relative motion with said magnetic-disk media The 
slider which carries out minute amount surfacing of said read/write head to said magnetic-disk media. 
The positioning device which is made to move said slider to radial [ of said magnetic-disk media ], and 
is positioned in a desired location, The case which holds said magnetic-disk media, said spindle motor, 
said read/write head, said slider, and said positioning device, The head disk assembly which consisted of 
filters which control receipts and payments of the air between the interior of said case, and the exterior, 
It is hard disk equipment equipped with the control circuit for controlling this head disk assembly, and 
outputting and inputting data to said magnetic-disk media. Hard disk equipment characterized by 
constituting so that surface area may increase firom the case where the inside of said case is constituted 
fi-om a flat side. 

[Claim 4] Hard disk equipment according to claim 3 which formed irregularity in the wall of a case as a 
means to which the surface area inside a case is made to increase. 

[Claim 5] Hard disk equipment according to claim 3 which carried out contact immobilization of the 
dew condensation member at the wall of a case as a means to which the surface area inside a case is 
made to increase, 

[Claim 6] The spindle motor which supports magnetic-disk media and is rotated, and the read/write head 
for carrying out record playback of the data at said magnetic-disk media, With the air dynamic pressure 
which fixes said read/write head and is generated by relative motion with said magnetic-disk media The 
slider which carries out minute amount surfacing of said read/write head to said magnetic-disk media. 
The positioning device which is made to move said slider to radial [ of said magnetic-disk media ], and 
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is positioned in a desired location, The case which holds said magnetic-disk media, said spindle motor, 
said read/write head, said slider, and said positioning device. The head disk assembly which consisted of 
filters which control receipts and payments of the air between the interior of said case, and the exterior, 
It is hard disk equipment equipped with the control circuit for controlling this head disk assembly, and 
outputting and inputting data to said magnetic-disk media. Hard disk equipment which counters near 
either [ at least ] said magnetic-disk media or said read/write head, and is characterized by carrying out 
contact inmiobilization of the dew condensation plate at the wall of said case. 
[Claim 7] Hard disk equipment according to claim 6 which formed the dew condensation plate in the 
shape of a fin. 

[Claim 8] Hard disk equipment according to claim 6 or 7 which made the heat capacity of a dew 
condensation plate lower than magnetic-disk media. 

[Claim 9] The spindle motor which supports magnetic-disk media and is rotated, and the read/write head 
for carrying out record playback of the data at said magnetic-disk media. With the air dynamic pressure 
which fixes said read/write head and is generated by relative motion with said magnetic-disk media The 
slider which carries out minute amount surfacing of said read/write head to said magnetic-disk media, 
The positioning device which is made to move said slider to radial [ of said magnetic-disk media ], and 
is positioned in a desired location, The case which holds said magnetic-disk media, said spindle motor, 
said read/write head, said slider, and said positioning device. The head disk assembly which consisted of 
filters which control receipts and payments of the air between the interior of said case, and the exterior, 
It is hard disk equipment equipped with the control circuit for controlling this head disk assembly, and 
outputting and inputting data to said magnetic-disk media. Hard disk equipment characterized by 
preparing the volume specification-part material for decreasing the volume of the space inside said case. 
[Claim 10] Hard disk equipment according to claim 9 which prepared irregularity in the fi^ont face of 
volume specification-part material. 

[Claim 1 1] Hard disk equipment of******9orl0 which made the heat capacity of volume 
specification-part material lower than magnetic-disk media. 
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* NOTICES * 



Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to hard disk equipment with little performance 
degradation by dew condensation, when especially the temperature change of the digital information is 
carried out about the hard disk which carries out record playback. 
[0002] 

[Description of the Prior Art] In recent years, the dependability for which the hard disk equipment built 
in it is asked by spread and an advance of a personal computer is becoming still higher. For example, it 
is called for increasingly that the hard disk equipment built in a notebook computer, a personal digital 
assistant, etc. can be used under the situation that not only the conventional office environment but 
temperature changes suddenly. 

[0003] Furthermore, a hard disk has come to be used by the advance of a digital instrument as storage of 
a variety of digital instruments from it being the rapidity and large capacity. For example, in the store of 
a surveillance camera, and the non-linear-editing machine pan for images, the application range, such as 
a portable still camera and a store of an animation camera and the NABISHI stem for mount, is 
spreading gradually. 

[0004] Efforts to, raise the dependability of hard disk equipment on the other hand have been made by 
many engineers. It had become the factor in which giving a damage to the front face even if surfacing . 
becomes unstable by dew condensation etc. in order for especially hard disk equipment to carry out 
minute spacing surfacing of a media side to the head, media and a head collide, and lead to crash, a head 
and magnetic media become lifting starting impossible about adsorption by dew condensation during a 
halt or it starts reduces dependability. Then, in order to solve the technical problem which coils round 
humidity or dew condensation, the case which contains a drying agent is prepared in the outside of a 
case, and the configuration (JP,62-73484,A) which circulates air through the drying agent, the 
configuration (JP,4-16294,Y) which makes adsorption power mitigate by establishing a local heating 
means when a head adsorbs at the time of a halt are considered, in addition, the case where drawing 6 
establishes the case which contains a desiccating agent - being shown ~ **** - 1 a case and 2 - 
magnetic-disk media and 3 - for a suspension and 6, as for a spindle motor and 10, a positioning device 
and 7 are [ a read/write head and 4 / a slider and 5 / a filter and 14 ] desiccating-agent cases. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to improve the dependability over dew 
condensation of hard disk equipment, if the case which contains a drying agent is estabUshed as shown 
in drawing 6 , the configuration whose miniaturization applies heat locally by becoming difficult is 
difficult to realize in the field asked for power-saving. Therefore, the dependability over dew 
condensation must be raised with another means. 

[0006] When they have generally sensed dew condensation by the dew condensation sensor, he is trying 
for a device not to operate, although there is a digital camcorder (DVC) as equipment which can record 
digital data similarly. The same means is considered by the hard disk. However, if constituted in this 
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way, although it will become possible [ the situation of the worst destruction ] to avoid, the use range of 
a device can be narrowed, and degradation of the magnetic-disk media front face by dewing cannot be 
avoided. 

[0007] Therefore, the purpose of this invention is offering the improvement of dependabiUty to an 
ambient atmosphere environment, and the hard disk equipment which prevented specifically dewing a 
magnetic-disk media side and a read/write head side in view of said technical problem. 
[0008] 

[Means for Solving the Problem] The spindle motor which hard disk equipment according to claim 1 
supports magnetic-disk media, and is rotated, With the air dynamic pressure which fixes the read/write 
head for carrying out record playback of the data, and a read/write head to magnetic-disk media, and is 
generated by relative motion with magnetic-disk media The slider which carries out minute amount 
surfacing of the read/write head to magnetic-disk media, The positioning device which is made to move 
a slider to radial [ of magnetic-disk media ], and is positioned in a desired location, The case which 
holds magnetic-disk media, a spindle motor, a read/write head, a slider, and a positioning device. The 
head disk assembly which consisted of filters which control receipts and payments of the air between the 
interior of a case, and the exterior. It is hard disk equipment equipped with the control circuit for 
controlling this head disk assembly, and outputting and inputting data to magnetic-disk media. It is 
characterized by intercepting as thermally as a case either [ at least ] a spindle motor or a positioning 
device rather than a case at the large heat cutoff member or large heat insulator of heat capacity. 
[0009] Thus, since either [ at least ] the spindle motor or the positioning device was thermally 
intercepted with the case rather than the case with the large heat cutoff member or large heat insulator of 
heat capacity, even when hard disk equipment is put on the bottom of the environment of high- 
humidity/temperature and ambient temperature becomes low temperature, including highly humid air, it 
beconies possible to delay the time amount of a temperature fall of magnetic-disk media from the 
temperature fall of the case exposed to the external ambient atmosphere of hard disk equipment. 
Thereby, since temperatxire falls from the case, it becomes possible [ the moisture contained in air ] to 
realize the hard disk equipment which the way of a case begins dew condensation previously and can 
dew neither a magnetic-disk media front face nor a read/write head easily. 

[0010] In claim 1, hard disk equipment according to claim 2 is a heat insulator or a heat cutoff member, 
and lost the part which contacts a case directly in magnetic-disk media, a spindle motor, a read/write 
head, a slider, and a positioning device. Thus, by the heat insulator or the heat cutoff member, since the 
part which contacts magnetic-disk media, a spindle motor, a read/write head, a slider, and a positioning 
device directly at a case was lost, magnetic-disk media etc. are not directly cooled with a case, and it 
becomes dew condensation prevention. 

[001 1] Hard disk equipment according to claim 3 is characterized by constituting so that surface area 
may increase from ttie case where the inside of a case is constituted from a flat side. Thus, since it 
constituted so that surface area might increase from the case where the wall of a case is constituted from 
a flat side, it becomes possible to make many moisture adhere inside a case, and it becomes possible to 
realize the hard disk equipment which can dew neither a magnetic-disk media front face nor a read/write 
head easily. Hard disk equipment according to claim 4 formed irregularity in the wall of a case in claim 
3 as a means to which the surface area inside a case is made to increase. Thus, the surface area inside a 
case can increase and many moisture can be made to adhere to the front face by forming irregularity in 
the wall of a case. 

[0012] Hard disk equipment according to claim 5 carried out contact immobilization of the dew 
condensation member in claim 3 at the wall of a case as a means to which the surface area inside a case 
is made to increase. Thus, since contact immobilization of the dew condensation member was carried 
out at the wall of a case as a means to which the surface area inside a case is made to increase, many 
moisture can be made to adhere to the front face. In this case, since a dew condensation member can be 
post-installed, it can respond also to the existing product. 

[0013] Hard disk equipment according to claim 6 counters near either [ at least ] magnetic-disk media or 
the read/write head, and is characterized by carrying out contact immobilization of the dew condensation 
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plate at the wall of a case. Thus, since it countered near either [ at least ] magnetic-disk media or the 
read/write head and contact immobilization of the dew condensation plate was carried out at the wall of 
a case, it becomes possible to realize the hard disk equipment which can dew neither a magnetic-disk 
media front face nor a read/write head easily. 

[0014] Hard disk equipment according to claim 7 formed the dew condensation plate in the shape of a 
fin in claim 6. Thus, since the dew condensation plate was formed in the shape of a fin, a dew 
condensation plate can be made to dew more efficiently. Hard disk equipment according to claim 8 
made the heat capacity of a dew condensation plate lower than magnetic-disk media in claims 6 or 7. 
Thus, since the heat capacity of a dew condensation plate was made lower than magnetic-disk media, 
and temperature falls from the dew condensation plate, the way of a dew condensation plate begins dew 
condensation previously, and the moisture contained in air stops easily being able to dew a magnetic- 
disk media front face and a read/write head. 

[0015] Hard disk equipment according to claim 9 is characterized by preparing the volume specification- 
part material for decreasing the volume of the space inside a case. Thus, since the volume specification- 
part material for decreasing the volume of the space inside a case was prepared, the air of high- 
humidity/temperature can lessen the amount which enters in a case, and becomes possible [ realizing the 
hard disk equipment which can dew neither a magnetic-disk media front face nor a read/write head 
easily]. 

[0016] Hard disk equipment according to claim 10 prepared irregularity in the front face of volume 
specification-part material in claim 9. Thus, since irregularity was prepared in the front face of volvune 
specification-part material, many moistiu-e can be made to adhere to the front face. Hard disk equipment 
according to claim 1 1 made the heat capacity of volume specification-part material lower than magnetic- 
disk media in claims 9 or 10. Thus, since the heat capacity of volume specification-part material was 
made lower than magnetic-disk media, and temperature falls from volume specification-part material, 
the way of volume specification-part material begins dew condensation previously, and the moisture 
contained in air stops easily being able to dew a magnetic-disk media front face and a read/write head. 
[0017] 

[Embodiment of the Invention] The gestalt of implementation of the 1st of this invention is explained 
based on drawing 1 - drawing 3 . Drawing 1 shows the outline block diagram of the hard disk equipment 
in the gestalt of the 1st operation. In drawing 1 , the magnetic-disk media on which 2 records digital 
information, the read/write head which reading and 3 write a digital signal to the magnetic-disk media 2, 
and carries out record playback of the data, and 4 are the sliders for carrying out minute spacing 
surfacing of the read/write head 3 to the magnetic-disk media 2. A slider 4 fixes a read/write head 3 and 
carries out minute amount surfacing of the read/write head 3 to the magnetic-disk media 2 with the air 
dynamic pressure generated by relative motion with the magnetic-disk media 2. A positioning device for 
the suspension where 5 is supporting the slider 4, and 6 to position a read/write head 3 and a slider 4 to a 
position radial [ on the magnetic-disk media 2 ], the spindle motor of the ** sake which 7 supports the 
magnetic-disk media 2 and drives this to a desired rotational frequency, and 8 are the bases which 
position a spindle motor 1 and the positioning device 6. The magnetic-disk media 2, a read/write head 3, 
a slider 4, a suspension 5, the positioning device 6, a spindle motor 7, and the base 8 are built in a case 
1. Moreover, 10 is a filter for preventing the air which contained external moisture immediately entering 
in a case 1, and controls receipts and payments of the air between the interior of a case 1, and the 
exterior. 

[0018] The control circuit for a head disk assembly being constituted by the above-mentioned case 1, the 
magnetic-disk media 2, a read/write head 3, a slider 4, a suspension 5, the positioning device 6, a spindle 
motor 7, the base 8, and the.filter 10, and controlling this head disk assembly, and outputting and 
inputting data to the magnetic-disk media 2 is prepared. In such a configuration, the magnetic-disk 
media 2, a read/write head 3, a slider 4, a suspension 5, the positioning device 6, a spindle motor 7, and 
the base 8 are thermally intercepted with a case 1 with a heat insulator 9. A heat cutoff member with 
larger heat capacity than a case 1 may be used instead of a heat insulator 9. In this case, the magnetic- 
disk media 2, a spindle motor 7, a read/write head 3, a slider 4, and the positioning device 6 do not 
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contact a case 1 directly by forming a heat insulator 9. Moreover, irregularity is attached to the front face 
of the wall of a case 1, and it constitutes so that surface area may increase, rather than it constitutes from 
a flat side. 

[0019] Below, in the gestalt of this operation, that actuation is explained using drawing 2 . When the 
equipment is put on low temperature and has got cold after hard disk equipment is put on high- 
humidity/temperatufe for a long time and generally includes the air of high-humidity/temperature inside 
the case, since it is not intercepted with magnetic-disk media and the read/write head is not necessarily 
thermally intercepted with a case, as for a case, magnetic-disk media and a read/write head do not 
produce the big time difference to a temperature fall, either. Therefore, in a hard disk, since the air of 
high-humidity/temperature exists, moisture adheres also to a case wall at a magnetic-disk media front 
face, a read/write head, a slider, etc. Therefore, a slider sticks to the front face of magnetic-disk media 
with the surface tension of moisture, or although not adsorbed, surfacing becomes unstable, or the 
situation where a disk front face deteriorates with moisture may happen. 

[0020] So, with the gestalt of this operation, in order to lessen the moisture adhering to magnetic-disk 
media 2 front face, a slider 4, and a read/write head 3, the magnetic-disk media 2, a slider 4, and a 
read/write head 3 are thermally intercepted with a heat insulator 9 to a case 1. If it does so, as shown in 
drawing 2 , it will become possible to delay the time amount of a temperature fall of the magnetic-disk 
media 2, a slider 4, and a read/write head 3 from the temperature fall of the case 1 exposed to the 
extemal ambient atmosphere of hard disk equipment. By taking such a configuration, moisture begins to 
adhere to the wall of a case 1 previously from the air of the high-humidity/temperature in a case 1. Since 
the front face of the wall of a case 1 is making surface area increase, it becomes possible to make many 
moisture adhere of it. 

[0021] In order to make surface area increase, of course, a wall may be processed, irregularity may be 
attached, as shovm in drawing 3 , irregularity may be formed by the dew condensation member 11, and 
contact immobilization may be carried out at a wall. It explains referring to drawing 4 about the gestalt 
of the 2nd operation. In drawing 4 , the same sign is given to the same part as the gestalt of the 1st 
operation, and the explanation is omitted. 12 is the dew condensation plate which countered near the 
magnetic-disk media 2 or the read/write head 3, and carried out contact immobilization at the wall of a 
case 1. In this case, the dew condensation plate 12 is formed in the shape of a fin, and that heat capacity 
is made lower than the magnetic-disk media 2. Thereby, since temperature falls from the dew 
condensation plate 12, the way of the dew condensation plate 12 begins dew condensation previously, 
and the moisture contained in air stops easily being able to dew magnetic-disk media 2 front face and a 
read/write head 3. 

[0022] Since the dew condensation plate 12 which gets cold more quickly as mentioned above than the 
magnetic-disk media 2 and a read/write head 3 is arranged near the magnetic-disk media 2 and the 
read/write head 3 according to the gestalt of this operation, the humidity in a case 1 can be made to dew 
the wall and the dew condensation plate 12 of a case 1 more efficiently compared with the gestalt of the 
1st operation. It explains referring to drawing 5 about the gestalt of the 3rd operation. In drawing 5 , the 
same sign is given to the same part as the gestalt of the 1st operation, and the explanation is omitted. 13 
is the volume specification-part material for decreasing the volume of the space inside a case 1. In this 
case, the heat capacity of the volume specification-part material 13 is made lower than the magnetic-disk 
media 2, and has the composition of making the volume specification-part material 13 dewing ahead of 
the magnetic-disk media 2 or a read/write head 3. 

[0023] The air of high-humidity/temperature becomes possible [ lessening the amount which enters in a 
case 1 ] by regulating the volume of the space in a case 1 according to the gestalt of this operation, and it 
becomes possible to realize the hard disk equipment which can dew neither magnetic-disk media 2 front 
face nor a read/write head 3 easily. Moreover, many moisture can be made to adhere to the front face by 
preparing irregularity in the front face of the volume specification-part material 13. 
[0024] In addition, you may make it the configuration which does not use a heat insulator 9 in the gestalt 
of the 2nd and the 3rd operation. 
[0025] 
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[Effect of the Invention] Since either [ at least ] the spindle motor or the positioning device was 
thermally intercepted with the case rather than the case as mentioned above with the large heat cutoff 
member or large heat insulator of heat capacity according to the hard disk equipment of this invention 
according to claim 1 Even when hard disk equipment is put on the bottom of the environment of high- 
humidity/temperature and ambient temperature becomes low temperature, including highly humid air, it 
becomes possible to delay the time amount of a temperature fall of magnetic-disk media from the 
temperature fall of the case exposed to the external ambient atmosphere of hard disk equipment. 
Thereby, since temperature falls from the case, the way of a case begins dew condensation previously 
and the moisture contained in air becomes possible [ mitigating that moisture adheres to the magnetic- 
disk media or the read/write head in a case ]. Therefore, it becomes possible to prevent bad influences, 
such as adsorption of magnetic-disk media and a read/write head, it not only prevents degradation of 
magnetic-disk media, but, and it becomes possible to raise the dependability of hard disk equipment. 
[0026] At claim 2, by the heat insulator or the heat cutoff member, since the part which contacts 
magnetic-disk media, a spindle motor, a read/write head, a slider, and a positioning device directly at a 
case was lost, magnetic-disk media etc. are not directly cooled with a case, and it becomes dew 
condensation prevention. Since according to the hard disk equipment of this invention according to 
claim 3 it constituted so that surface area might increase from ttie case where the wall of a case is 
constituted from a flat side, it becomes possible to make many moisture adhere inside a case, and it 
becomes possible to realize the hard disk equipment which can dew neither a magnetic-disk media front 
face nor a read/write head easily. Therefore, it becomes possible to prevent bad influences, such as 
adsorption of magnetic-disk media and a read/write head, it not only prevents degradation of magnetic- 
disk media, but, and it becomes possible to raise the dependability of hard disk equipment. 
[0027] The surface area inside a case can increase and many moisture can be made to adhere to the front 
face by forming irregularity in the wall of a case in claim 4. Since contact inmiobilization of the dew 
condensation member was carried out at the wall of a case as a means to which the surface area inside a 
case is made to increase, many moisture can be made to adhere to the front face in claim 5. In this case, 
since a dew condensation member can be post-installed, it can respond also to the existing product. 
[0028] Since according to the hard disk equipment of this invention according to claim 6 it countered 
near either [ at least ] magnetic-disk media or the read/write head and contact immobilization of the dew 
condensation plate was carried out at the wall of a case, it becomes possible to realize the hard disk 
equipment which can dew neither a magnetic-disk media front face nor a read/write head easily. 
Therefore, it become*s possible to prevent bad influences, such as adsorption of magnetic-disk media and 
a read/write head, it not only prevents degradation of magnetic-disk media, but, and it becomes possible 
to raise the dependability of hard disk equipment. 

[0029] Since the dew condensation plate was formed in the shape of a fin, a dew condensation plate can 
be made to dew more efficiently in claim 7. In claim 8, since the heat capacity of a dew condensation 
plate was made lower than magnetic-disk media, and temperature falls from the dew condensation plate, 
that one begins dew condensation previously and the moisture contained in air stops easily being able to 
dew a magnetic-disk media front face and a read/write head. 

[0030] Since the volume specification-part material for decreasing the volume of the space inside a case 
was prepared according to the hard disk equipment of this invention according to claim 9, the air of 
high-humidity/temperature can lessen the amount which enters in a case, and becomes possible 
[ realizing the hard disk equipment which can dew neither a magnetic-disk media front face nor a 
read/write head easily ]. Therefore, it becomes possible to prevent bad influences, such as adsorption of 
magnetic-disk media and a read/write head, it not only prevents degradation of magnetic-disk media, 
but, and it becomes possible to raise the dependability of hard disk equipment. 
[0031] Since irregularity was prepared in the front face of volume specification-part material, many 
moisture can be made to adhere to the front face in claim 10. In claim 11, since the heat capacity of 
volume specification-part material was made lower than a magnetic disk, and temperature falls from 
volume specification-part material, that one begins dew condensation previously and the moisture 
contained in air stops easily being able to dew a magnetic-disk media front face and a read/write head. 
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(57) [i^] 

Hi:l,;^tyK;Ut-^'7t. BI^T^-f x^;^r ^r2{c 




I 



(2) 



mWf-l 1-16327 



lfir|att-CliifEg«ci:SiWtig|BrLfc^ t i:mit^m 
x)~Yy^ Y^ y H^HSt. fiieai^r -f Xi?p<r 

rk<nmmi\zx -yxm.'thmmmzx o . mie 

\)-Y'^^Y^yYi:mm^'r<y^9:<'T<r\iznL 

xm'hmi-^^hx^^yt. mix^^ymm. 

-f xi^^T -f T<r>m^-)i)^^mi^^xfm(r>^m 
izmmMrhmmmmt , iwida^r ^ ^ r 

t . :i<D^y Y'f'f x^r^yf^i ^wmx^is^mm. 

mmM^tmx.timmf^T^x^m.xh'yx. 
mmmmi^'fmmxiMm-^m^ii mmm 

mm. 

ix^^m^mi^mmizmm^ uzmmmsmm 



-ifiEmn±-t?>t:i^(^V-Y9^ Y^y Yt.mi 
^J-Yy-i Y'^'yYi:m&L. wisSmrr 4 X-p -i 

7t<nmm)izx->xm.-thmmi&izj;:*). mi 

xwmw-±$-^txy>( yt . wiBxy^ ymim 
^T^x9^T'(7m'iiijmzm}^-txmmcoim 

<r. mi.X\:yY)V^-y. mIB'J-K^^ h'^y 

Y . mix y ^ yiij:i/msim.m>imim--t^m. 

^ fi'^ tii*P>m&^tlti^y Yf^XifT^yfO 

z<r>^y yt >t xyr-byyvimmit-omm 
<mm%b ^^xjtm^rmcr ^ x^mrh-ox . 

mMm^¥^X^^^^rt3XJmsd.'J-Yy^ Y^y 

wmmizwm'^Lt::! t mmt-tm^mir^ 
xmw.. 

vmmi\ mmy^ymzmm^tzmmm 

mm^m.%T ^ xi^mn. 
[fs^si m^T<xcf^T^rx'o%>i^msi.(r>m. 

m&m< Ltim:mett:{i7m.<rmmSicf<x 

mm. 

mim9\ m^T -( x9 iT^^i^nm^ 
hx\zyYfi''i:-yt. mm%.T < x9 )<f <T^^ 

-9t:^m.-f^t:»^'J'-Yy>( Y^y Yt.WL 

Ttmnmikzxnxm.'ttmmmzx o . mib 

y-H5>f Y^'y\it:1S^TSmcf<X^f)i^^7l,znL 
X^'l^mi.^^hXyAyt. f^^^r/^IJIEJa 

%T^xi;yiT^Tmi-nM^zif^m^'^xmm.<mm. 
{zmm>-thmm>mmt , wm^r ^ x^^^^ 

i,y ^/Ui'bii-^m^^titL^-y YT-sX^T^yrf^) 

b. z<^'/Y^4Xifr-^y^^)i:fmLt>^mmi. 

%'fAX^^T^T\znLXf—^<r>K]&^^'thtiih 

mmmb imttzmm^r ^x^mx-h . 
mm^WLmz:ibi:mLb^hm^mcr <xm 
imm. 1 0 ] wmm^(r>m\.zm€x^mmM 
imf^ii] mrfAXi^:ATA7X*)%,mm\ 
f^xmw. 



(3) 
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[00011 

^ms\zmth{,ffy(.'ht. 

[0002] 

ai^fcio. wzHm^ixhw^TmT4x^^m.iz 
my-hJ^v n y'^m^-mi.z\fm^ixi.mm^ 

[0003]$ A>(;, Tv^';Hi^Jt^>{c i 0 . as 

[0004] ^(n--yix'mmcf ^ x^^^scoftMtt 

^c. \%\zmm9^'f<7.y^m.\i:^i''{TMt-h. '^ 7 

hWt^£-ox\-^tz. ^z.x^^i^\z±-ohhm 
srsf^-r s 1 . m.^mm,zmmmimiiK^h 

x^WiVtX. ^<7ymm:i^\.X<ri?>.^%^rm%^h 
fllfife (!^BaK6 2-73484^)^, K 

:hmm^^m& (^¥4- 1 6294^) mm 
3Li^ixx\>^h. mea^^mimm-^^-y^?: 

mmzi^^i^Lxm. nmni. 2«i6SMT-rx^ 

(i-y-X'^yxgy. b{im.m>im. Hi.x\:yY)V 

t-:^. 10a7^;l/:J'. 14{±iaiSlI^^-XT-fc&. 
[0005] 

m<n^^xi^m\,zmi>m.'&.i:H±.^-^^j:ifhimh 

[0006]|nlti5 >'':?7Pt-^' $:ia^T'# hW^ 
m.tLX^y^JU\ZT^:/}^y (D VC ) -e 



mmwmiim>xLt^zbiz^j:hL. ^&m^?>ztiz 

[00071 it^i)<^x, zmf>mBmi. mEmm 
izm;^. nmMmizm-imwt<^[^±. mmzn 

filE^x -f X ^' ^ X ^ r rati itX y - H 5 >f h >\ y Hffit: 

hzbx'hi>, 

[00081 

-lirSXf yh';Wt-:J'fc, m,f i X^j<t ^T^ZT~ 

9 ^ie»H4t2.ity)<^ u - H 7 b'v / F fc . 'J - K 

7 /k^ i: *»'^>m$ ilJt's y H rV X T-b y 7" 'J 
t . -y Hf -< X T-t y r 'J SrJijffll L*>ofi8^T 

mmb^:miimmssif<x9m^h'^x. 

tmizmiLtiZb^W&t-th. 
[00091 Z<r)i:o{z. x\^>\ifV^-9iii.1/mS. 

mmmttdmmx'S.wt muzMm tt:(7)x\ 
m^m^T^x^mmifim^sm^eomrfizmpixxm 
m>^i:^A.xtt\.\ i-onmrns^im^iz^-y 
ti^-^xi^ . m^imr < x9^m<r)^\%wmi.z% ^> 

\^hm\m\k-<r>\ioifUzmn^mi. m.%cf^x^ 

[00101 mmitmsnmmcr <x^^mt. 
mm\\zii\^x. mmhh\^\tm&mmx. -m. 

T<x9:f''r^rbXMyY}V^-9b^)-YvA h's 
•y YbX'yA^bmmhmmb S-gflstcS«. 

Wm:. rmr^x9^THTbx\::y\^)U=i-9bO 
-H7^ h'^^ FfcX7>f^^i:eM^i6<Sfi|fc=&g«ct 



(4) 
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mm. mm-i>mm< ttKo-^. mmzx ofismr 
[00111 m^msmLcom.m.'f ^ x^mmii. 

vy^ h^ynzmmtm\'^mm.f'<xi^mmi:m 
mth z b i}^mt . is^4 iei^<7)@ssaMx -f 
x^^mma. m^msizn^^x. mmf^m^^m 
mtn^^tmk Lxsi^(^mm{hm&ttz, z 
</)X 0 iz. mmf>^mizmamfiit^ zttzxf) mm 
mmmmm^mMt. ^mmiz^«om^:m 

[00121 mmm5im(nmm^'f ^ xi'^mit. 

&Lttxt^mm^mi^<o^mizmm^Lf^. zidx 
oiz. mwmmff^m^ma^^i>^^t lx^ 

m^mi¥cr)^mizmm^LtzcoT. •eco^fflt^< 
(OTii-^^m^ithztiiiv^t. zco^. 

[00131 msLmsmmm^msa' ^ xi/^mt. 

< b {>~^m.m*,znH Lxii^m.^m.wmmzim 

wm-LitzbtimLb^h, z<r>i.^iz.m^T<xi^ 

ymizn^ Lx^m!m:m.wcr>\f^mzmmm. ttzcn 

imLm.mmsi'r^xi^^^mi'thzbmi^ 

[00 141 wmnmffi'm.m.r ^ x^mwM. 
mm. 6 {za \ vc . i^wm: y ^ ymzm^tt: . z ay 

{zt&mmzmm^^izbij'^x^h. mm8im<^m 
^m^y-' ^ x^mmii. m$tm6tt:\i7tzii\^x. m 
%t^x^^thtx*) mmm<m^&iiS:< l^, 

^fiz^ttixutmammn o 

Sfe*^. imT'(Xif^T'{Tmm'¥o~v^^ y^vy 

[00151 mmnmcrimm^T ^xi^msit. 

mwiiv::zb^mib-ti>, z</)Xoiz. m.m>m 

<r)X\ mSy^m(r>m.ifm.WHzxrMim.^'}'-^£<ir 

tzb-tfx'^. {a^T-vx^'^T^TSiia-^'j-K^-^ 



ZbtMmb^j:^, 

[00161 m$m 1 otm(m'msirr ^ x^mm. 
{±, wa9{cti»,^T. wmmm<r)mm^zm{}\i'^ 
mz, zffiXonz. immm<r)^m^zm{hi:Wimz 
ffy(.\ ^(Dmizi^ < <^*4^i&#2t§-frs ; t ¥X't^ 

^ttix\>^hmiii^mMm<oii o t/^mzmm 
ft, msi^T^x^jtr^rmm'^v-Yy^ b^..^ nt 

[00 171 

im<mmmm] z(om<^mi<7m&mmm 
1 3 tzm^x^xwrn-h . a i «^ i (rmtrnm 

izt5iim^m,'r^x^mm<7)m^m^^:^-r, m 

itcfcl^t. 2ii^i^'^Mm^sm-thm%'r ^ X9 
J<f^7. 3\,iJmrrAXif;<'f4r2iznLXir'Jif 

<T2izn Lxwmmnh^^htz»)(r)x 5 ^ yxh 

h.Xy-iy4lt. 'J~Yy ^ Y^yY 3i:m^L.m 
^f^x^J^^'^T2be'ymm)^zinxm.•th^ 
mBizX>0. V-Yy^ Y^yY3i:mMy-''!X^^ 
T^72iznLXWLA^S.tf±^^&, 5\i.Xy4yA^ 
■^Lxy.^h'^x^yi^B -y^ 6Ji'J-H7>f h^.^ h 
3ii^^XfXy^^rAim^lr'(Xy^^lr<T2hn^^ 

-)j^<m'^<r>\iLmzwmmfytt tzmymmbim. 

7 im^r >(Xi^}i9<T2i:^nLZixi: m^<r)m, 
mzmmthhtii!b<nx\iyYf\^=t-9. sjixtfyH 

)v^-9 7 bmm>mi6i:^mm>-th''^-xx'h 

J^r^x^^r-<T2. U-h'^>f h'^ y KB, 

xy^yA. -^x^yi^Bys. uwm>m^b. 
yYA'^-^i tii.xf^-xs\mwiiz]fm^ixh. 

tti. 1 ottitft 1 mzi-K'mmum^A.fi^ 

t^XTji^tsZbimi'titficoy -t ni^X'h^ . mi^ico 

mb m^(r>^miiix 0 mmth , 
iooi8i±^s«cu jaax^x^^x-^r2. v 

Y'\'y H3, X^-<r4, '^X^y>'By5. 

7 -f /u^' 1 0 i O'^ '/ Kf ^ X T-b y i^m^^ 

tL. Z(^ yYT4X^'T^y:fOi:»mii}OmSS,T 

< x^ )i=f ^r2\znLX'r~9<nx^:hi:^hfz)i^(r) 

mmnmm'rxhh. zcniio^x^nhmza^^vc. 

T<Xi^jt9<r2. >J-K5-f K'v-yKB. Xy^y 

4, ^x^yi^^ys. m^^tsme^ x\:yYt\r^ 

~9ii5XjfK~xs\i.. mi-M9i.zi.y)m.mbm) 
kzmi^tih. mm9^vi,mfizm.w 1 a o^^gft^?) 



(5) 
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ia^<SI!l6A<M«cl{cajg. mmi^j:\>\ tt:. gft 
[00 1 91 -9^(3. ::£7)||ig«o}g®ti3V^T, -eoi) 

^\.'^ff)X'W.Wi>mSicf^:^^j<f'(T. 

iim^T ^x^^f^ rcrm.miZ7^^(r>^mm:hXf8M 
[00 20] -e-TT. ^cOllSgcOJBTOi. m,T^x 

2{c:*-rJ;^t^. m!mrf^x9^(r>9[mmAz 
$<?>$it/c®«cl«^)ffl«flfFJ:Ot. lK^7•'■^x^'^T 
.(72. X7^:?'4. •J-H7'f h'N.y K3iOiaSfiT 

-c, Mi* 1 n<m^^<r>^Mj}^h\i. i <ort 

[00211 hh^A,mmimm^'thtz't>\iznm.^ 
m.Lxmsx^mtxi,mm\^L. msiz^i-onz 
w^m 1 1 xm^im^Lxtimz^fm^Lx m 

i?^V^, ^2tf0liife<7)jg^{coV^TIl4S:#!St^*«^, 

mznm Lxmi¥ i (^mizmmx.LtziHmmx'S> 

mmii 2i±y 4 ymzm&LXh'O . 
^mMmim,T^X^^:>iT^T2I:*)i^(Si<LXf> 

^ntiO. ^^^\2ii^hTim.t^Tifi'>X\-^<it 

^■m.Mzist.hx^'^hifaxt^w^i i<m.=)tmz 

imk^^. ES^T-fX:7^T^T2^iBi^U-H5'f 
h^yK3t::^SLii<=3r6. 

[00221 c«oiii6<7m®{2ifL{f , ±iecoj; 0 \zm 

}$;tl>*SElSl 2&ja^r-f ;^^'^7-'<r2, 'J-H^ 



mmiz-?\,^xm5i:^mL^j:i}^(>mm-^. msiztsi^ 
X. mi<rm&mmbm-^^ui.m~^^^nvx 

aj^iass 1 3fi^§flms^r x^^f -f T2 i 0 

h'v y H 3 J: OitKlftSfflWSW 1 3 lZ»SS-ltl.l8jS 

[0023] z<Dm&<mi&izxtns. i 
commmtzbx\ ^^i^m^mmmz 

^'^T<T2^^'J-K7>f h^ y K3t3fel8Lil»r^ 

immmm].3(r>mmizmaimfhzbx\ ^ 

comm^z^ < c7)*^$r W^^ti-l. Z t iJ^X'^ h , 

[0 0 241 ^fc. %2m.xfW>3(rymmim},zii^\ 

[00251 

mmmcfixy^mziMt. xy^vviv^-ynx 
eox\ mmm.T ^ x mmmuMM^mmzmi}- 

^Tcf)m.i&rmmt:mt^tzbiMmb^t. zn 

tiX\<^imiimi^lloi)mz^mi:ikib. fi«c|*l<0 

[0026] mm2X'it. mmm^^^iimmm 

x\ m^'f^x^^T^rbx\fyv/U't-^t*j-v 
h^y ]'txy4yk{imktbmmb{:m.mzm: 
mm-t^»i:itx Lti(r>x\ mmzxom.r't 

xifMT't Tmims^)i&^ht z b i±^j:<mm±b 

{zxtiii. m.w<n\hm^^mx'mm-hi^^x^m 
m^^m^^i>zbmi^b^£^. msi^T^x^^^ 
AX7m.i:^'thzbm\&b^£h, ^cntzmm. 

r'(X^}iTiT<ry9^itmitthtinx^£<.m%T 



(6) 
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(00271 m^ATii. mmmizmamm- 

«t-c# h<r)X'm»(^mjSiizi>MfibT^ i . 
[0028] z<7)^mcnm^metm(omm^T < x 

[ 0 0 2 9 J mmixM. ^mmy -f ymzm^t 
fz.<r>x\ i.mmmizi^wsi.izWim^tz}iifixt 

[0030] :i(nm\f^mm9mL<nm'm%T < x 

»rtt:AOatfft^i!'^^:<tl.::i:*«T'^, mif<x 

im^T ^X^^T^ TCD^mhitthfa'fX'^j: < . 



[0031] mm 1 oTii, «cffiSiai]gwo^BntcDa 

&tnt^-oX\>'^<tz)b^M'^iz-^ttiX\,^hA<.^li^ib 

i^criiioifiMz^miiihib, m^^^xi^^T-trmm 

[0tiii<7)fijm^iaBfl] 

[011:: oym<m. i co^<7)j^®i7)ii£iaSvx X 
[02 1 >IO||B^«7)|^ 1 «7)^^jg®ti>ft-&®«ci:Ja 

Wf^X'?^T^ TCn'm.^W.k ^YvVXhh, 

[031 ^co%Hj}<^|gi<:o||i6<^JB®<^iB09i7)«lB&ffi 
(04 1 c:<^BBio|g2coilttcojB.@<o@^«mr >f x 

[051^ <7)fst9ic7)ig 3 (nmmmmnmjmcf ^ x 
(06 ] mmfmmm^'^im^^hh, 

1 ffi* 

2 iK^x-f^^^^x-fT 

3 y-K^^h-N-yK 

4 XvAy 

8 '^.-X 

9 mm 

10 

11 ssssm 

12 

13 ft^^JfiC 

13 

14 sas^j^r-x 
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[Sin 



1 '-'611: 



1 0 




m2] 



80 
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imsi 
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mmm^ mm m 



